US Congressional leaders have recently proposed legislation aimed at forcing the Federal Reserve to implement an instrument rule based monetary policy regime. The avowed rationale is to increase transparency and reduce uncertainty associated with monetary policymaking, and to impose constraints on the US central bank. The proposed legislation would require the Federal Reserve to adopt an interest rate setting rule, preferably a rule based on the standard Taylor Rule. This article examines the theoretical rationale for considering monetary policy rules and provides a critique of the move to legislate the adoption of interest rate setting rules in the US. Specifically, the challenges that the Federal Reserve would encounter if it were required to follow an instrument rule, and the shortcomings of any monetary regime based on the standard Taylor Rule, are detailed in this study. This article also considers the merits of basing a monetary policy regime on a targeting rule instead of an instrument rule, and argues that US policymakers would be better served if they shift their focus towards establishing a clearly defined nominal GDP targeting rule and abandon their efforts to impose operational constraints on the Federal Reserve.
proposals advocate placing constraints on the Federal Reserve by establishing a set of guidelines for the central bank to follow [1] . Such attempts to prescribe rules-based monetary policymaking are backed by key members of the US House of Representatives, who are especially upset over what they perceive as excessively interventionist policymaking by the Federal Reserve in the aftermath of the financial crisis. For instance, Jeb Hensarling, Chairman of the House Financial Services Committee, wrote the following in a Wall Street Journal Op-Ed [2] : "Since the 2008 financial crisis, the Federal Reserve has morphed into a government institution whose unconventional activities and vastly expanded powers would scarcely be recognized by drafters of the original legislation that created it. Regrettably, commensurate transparency and accountability have not followed. … [Monetary policy] uncertainty is a significant cause of businesses' hoarding cash and postponing capital investments, and of community banks' conserving capital and reducing lending."
The push to restrain central bankers, especially by demanding that they pursue some sort of an explicit monetary policy rule, is not a new phenomenon. In fact, the so-called "rules versus discretion" debate has a long history in the context of monetary policymaking. Fundamentally, there exists a dilemma between the desire to insulate central banks from political influence (which requires a high degree of central bank independence) and a need to hold an independent central bank accountable to legislators and the public [3] [4] . Current generation of central bankers and monetary economists was influenced by the seminal work of Kydland and Prescott [5] , who considered the challenges faced by central banks concerned with both curbing inflation and stimulating the economy. Kydland and Prescott [5] emphasized the "time inconsistency problem", which highlights the possibility that policymakers will be tempted to promote economic welfare (higher output or lower unemployment) by publicly broadcasting one thing and then doing something else after people have made their decisions based on the initial announcement. Inconsistent policy action in a world of sequential policymaking will lead to central bankers facing a credibility problem, especially in the absence of clearly established rules or credible commitment mechanisms. The influential Barro-Gordon model [6] reinforced concerns by theoretically demonstrating that monetary authorities may suffer from an inherent inflation bias when they covet stable prices and yet desire (independently or under political pressure) to reach ambitious output or employment targets.
Proponents of rules-based policymaking in the US are motivated by a desire to limit the degree of operational freedom that monetary authorities currently enjoy [7] . They also hope to ensure greater public and market clarity in the future by reducing the uncertainty associated with the timing and direction of Federal Reserve policy actions. A critical goal of the 2015 FORM Act and the 2016 Financial CHOICE Act is to force the US central bank to adhere to a clear-cut policy interest rate setting model, preferably, one that is based on the Taylor Rule framework. Stanford economist John Taylor introduced his eponymous rule in 1993 [8] . The standard version of Taylor Rule is a simple numerical formula that relates the Federal Reserve's target for the federal funds rate to the underlying state of economy-captured via an inflation gap (difference between the actual inflation rate and the target inflation rate) and an output gap (difference between actual output and trend or potential output). Many current and former central bankers are dismayed by the proposed legislation [9] [10] . Opponents of rules-based policymaking are concerned that, without broad discretion, the ability of the Federal
Reserve to deal with a complex and ever-changing economy may be significantly diminished [11] .
Broadly, it can be argued that the quest for an appropriate nominal anchor lies at the center of the monetary rules debate. The present-day debate surrounding the selection of a nominal anchor revolves around the choice between a targeting rule/goal mandate and an instrument rule/operational mandate. In the past, dalliances with exchange rate targeting-the gold standard era (roughly 1870-1913) and the Bretton Woods System era (1945-1971)-proved to be major disappointments. It has been argued that the monetary straitjacket imposed on central banks (via the requirement that policy be centered on maintaining an exchange rate/commodity price peg) affected their ability to set policy based on domestic economic conditions, and, consequently, monetary policy was unable to engage effectively in counter-cyclical actions [12] . In the postBretton Woods era, the general theoretical consensus has been that monetary regimes based on a targeting rule or goal mandate (clear specification of objectives/goals for central banks to target-such as the adoption of an inflation or price-level targeting or a nominal GDP targeting policy regime) are more effective than one based on an instrument rule or operational mandate (such as the Taylor Rule, which limit the central bank to pursuing policy interest rate setting in a somewhat mechanical manner) [13] [14]. McCallum and Nelson [15] , however, note that the theoretical case for favoring targeting rule/goal mandate over instrument rule/operational mandate is not as clear cut.
This article contributes to the ongoing debate on the efficacy of monetary rules and the selection of an appropriate nominal anchor in multiple ways. First, it considers the historical and theoretical arguments related to rules-based monetary policymaking, and then provides a critique of the move to legislate the adoption of interest rate setting rules in America. Specifically, the challenges that the Federal Reserve would encounter if it were required to follow an instrument rule (that is, set interest rates per the Taylor Rule, as favored by US Congressional leaders), and the shortcomings of a monetary regime based on the standard Taylor Rule, are detailed in the article and forms the core contribution of this study.
Second, the article considers the theoretical arguments for favoring a targeting rule based monetary regime over an instrument rule based monetary regime. Following an appraisal of the three most widely discussed targeting rule approaches (inflation targeting, price-level targeting and nominal GDP targeting), this study makes the case that the US will be better served by adopting a nominal GDP targeting rule rather than the proposed Taylor Rule type instrument rule. The ability to deal with demand and supply shocks more effectively, and, given recent events, the potential to limit the size and 
Optimal Monetary Policy Rules-Historical and Theoretical Considerations
As far back as 1898 (the year when the great Swedish economist Knut Wicksell's seminal contribution Interest and Prices was published in its original German version as Geldzins und Güterpreise), there were discussions about the appropriate monetary rule for central bankers. Wicksell [16] emphasized the distinction between the "interest on money", which referred to the market or financial interest rate that borrowers pay, and the natural rate of interest (or the "profit on capital"), which referred to the real return on capital. Wicksell argued that the banking system or the central bank should aim to keep the market interest rate in line with the natural rate of interest to maintain price stability. He suggested the following rule: "So long as prices remain unaltered, the banks' rate of interest is to remain unaltered. If prices rise, the rate of interest is to be raised; and the prices fall, the rate of interest is to be lowered; and the rate of interest is henceforth to be maintained at its new level until a further movement of prices calls for a further change in one direction or the other" ([16] , p. 189).
The "rules versus discretion" debate was also influenced by such 20 th century stalwarts as Frederic von Hayek and Milton Friedman. Hayek [17] proposed a constant money supply rule almost ninety years ago, that could be considered a precursor to today's much discussed nominal GDP/income targeting proposals [18] . Hayek's monetary rule was distinct in that its proponent was critical of attempts to achieve price stability. Hayek [17] The simple framework discussed below highlights the theoretic rationale underlying the Taylor Rule (for a rigorous consideration of micro-founded modeling of interest rate rules and optimal monetary policy, see [21] [23]). The basic building blocks are the pair of standard log-linear functions depicting a forward-looking IS equation (Equation (1)) and the New-Keynesian Phillips Curve equation (Equation (2)). Additionally, the Fisher equation ((Equation (3))) provides the link between real interest rates and nominal interest rates:
The exogenously determined potential output level is given by n y and the equilibrium real interest rate (or the exogenously determined Wicksellian natural rate of interest) is given by n r . Note that ( ) n t y y − refers to the output gap (the log difference between actual output and potential output), and π t refers to the inflation rate in period t . The operator t E represents expectation formed in period t , and σ and λ are constant coefficients. Also, t ε is a random supply shock term with mean zero ( t ε captures potential cost-push price shocks). Finally, t r refers to the real interest rate and t i refers to the nominal interest rate (in period t ).
Assume that the central bank's loss minimization function is given by:
In the above loss function, β captures the weight placed on inflation stabilization relative to output stabilization (note: 0 β > ). The central bank's inflation target is given by π * and its output target is given by y * . It is worth noting that the selection of a specific loss function is a subjective decision (Equation (4) represents a common quadratic loss function where losses result from inflation or output being away from their respective targets) and to some extent depends on monetary policymakers' objectives and value judgments.
The optimization problem requires the minimization of Equation (4) subject to Equation (2). We can first rewrite Equation (4) as:
The first order condition is given by:
Solving Equation (6) and resubstituting for the output term, we get the following optimality condition:
Per Equation (7), if the central bank sets the output target ( ) y * above current output, then actual inflation will exceed the inflation target ( ) π * . Suppose that the central bank sets its output target at the potential output level. Then (7') can be rewritten as:
Additionally, under rational expectations, with central bank credibility, inflation expectation is given by (from Equation (7)):
We can rewrite Equation (1) as follows:
Under rational expectations (and assuming the central bank sets its output target at the potential output level), 
Substituting (8) and (9) into (11) 
The above equation has the familiar Taylor Rule type rate setting framework (see Equation (14)). Central banks set the nominal policy interest rate based on both the output gap and the inflation gap. Observe that when actual inflation equals the target rate and actual output equals the potential output, the nominal policy rate equals the equilibrium real interest rate plus the inflation target rate ( π n r * + is usually referred to as the neutral policy interest rate).
Taylor Rule Based Monetary Policy Regime-Implementation Challenges
Taylor [8] proposed a simple policy rule that quickly gained widespread acceptance as a 
The policy rate in this context refers to the Federal Funds Rate target, and Taylor [8] assumed that the equilibrium real interest rate ( ) n r for the US was stable around 2%.
The inflation gap refers to the difference between the actual inflation rate and the target inflation rate (typically, π * is assumed to be 2%). The output gap used in Taylor's original formulation was the log difference between actual output and a linear trend output estimate. It is more common nowadays to use estimates of potential output instead of the linear trend estimate of output (Congressional Budget Office (CBO) estimates of US potential output is widely used to calculate the output gap). Taylor Rule recommends that the nominal federal funds rate target should be set such that inflation is kept near its target and output is kept as close to its potential as possible; and, second, whenever inflation exceeds its target, the nominal federal funds rate target should be raised more than one for one with inflation to bring about an increase in the real interest rate (this second feature is often referred to as the Taylor Principle).
Rate paths derived using the so-called Taylor Rule") that clearly prescribes a formula for setting interest rates to achieve the dual mandate of price stability and maximum employment. Critically, the Congressional proposals would require the Federal Reserve to also calculate the rate based on the standard Taylor Rule (referred to as "Reference Policy Rule") and to explain any deviations between the Directive Policy Rule and the Reference Policy Rule [1] . If approved by the legislature, the Congressional proposals would essentially mandate that, in the future, the standard Taylor Rule be used as the basic guide for evaluating US central bank interest rate decisions.
There are, however, several theoretical and practical issues associated with implementing a Taylor Rule based monetary policy regime. One possible source of confusion is in regards to the choice of the underlying price index utilized to measure the inflation rate. Besides the three most widely used price indices-the implicit GDP deflator, the consumer price index (CPI) and the personal consumption expenditure index (PCE), there are numerous other ones that can be utilized for calculating inflation rates. The usage of headline instead of core price indices can also influence suggested interest rate paths. As shown in Figure 1 , the Taylor Rule based interest rate varies noticeably when a different price index is used to calculate the inflation rate (implicit GDP deflator and core PCE index were used in this case). Taylor [8] originally used inflation rates based on the implicit GDP deflator. There is, however, no sound rationale to settle on one price index above all else. The Federal Reserve's own preferred choice of price index for calculating inflation rates has evolved over time [28] . Inflation forecasts presented by Another practical problem related to the adoption of a Taylor Rule based policy setting framework is related to the weight placed on inflation gap stabilization vis-à-vis output gap stabilization. While Taylor [8] argued for equal weighting, Federal Reserve officials have publicly stated their preference for placing extra weight on the output gap [29] . Varying the relative weights placed on the inflation gap and the output gap does affect the policy rate prescription (see Figure 2 and note that the Taylor Rule version with greater weight placed on the output gap-weight of 1.0 on the output gap and 0.5 on the inflation gap-is referred to as the "balanced-approach rule" [29] ). Complications might arise with the selection of optimal weights on the output gap and inflation gap due to structural changes in the economy.
A critical challenge with implementation of an instrument rule is the possibility of changes in the fundamental structural components included in the Taylor Rule. The post global financial crisis era has been characterized by persistently low inflation and subpar growth. This has given credence to the argument, put forth by Gordon [30] and Fernald [31] , that the growth rate of potential output in the US has markedly slowed down in recent years. Demographic shifts and a slowdown in total factor productivity growth rate (and labor productivity growth rate) have affected the potential growth rate. As shown in Figure 3 , the CBO has had to repeatedly downgrade its estimates for US potential GDP over the past decade.
Another crucial parameter in the Taylor rule-the equilibrium real interest rate (related to the Wicksellian natural rate of interest)-is also impacted by underlying structural changes in the economy. The assumption of a time-invariant equilibrium real interest rate ( ) 2% n r = , as originally recommended by Taylor [8] , is questionable. Utilizing neo-classical growth theory (specifically, the Ramsey-Cass-Koopmans model [32] [33] [34] ), it can be shown that the equilibrium real interest rate is determined by (see Appendix for detailed derivation of Equation (14)): Given all the above noted flaws, it will be imprudent to legislate that monetary authorities follow a simple operations mandate regime based on the standard Taylor Rule.
Strict adherence to mechanical interest rate setting rules may be too limiting in a world where the underlying economic structure is evolving due to demographic and technological shifts. Additionally, the absence of financial stability related variables in the standard Taylor Rule is a cause for concern in the post-financial crisis era. There, however, does exist a rationale for constricting the goals of monetary policy-narrowing the focus of central bankers towards a clearly defined medium term goal would still be a worthwhile legislative endeavor as discussed in the next section. "The organization of the decision process around the achievement of an explicit, quantitative target that is also communicated to the public, and a commitment to the explanation of policy decisions to the public in terms that allow verification of the central bank's commitment to its putative target are important improvements upon prior procedures. They can both help to safeguard a central bank against the trap of discretionary policymaking, and help the private sector to more accurately anticipate future policy, increasing the effectiveness of policy. The introduction of targeting rules as a way of specifying policy commitments is also an important conceptual advance, allowing commitments to be stated in a way that incorporates a kind of flexibility that is of considerable practical value, while being specific about the aspects of policy that are most critical for anchoring private sector expectations". pay attention to asset price bubbles, whose sudden deflation had devastating consequences for the global economy. It has also been noted that inflation targeting regimes suffer from another fundamental weakness-they often respond inappropriately to supply shocks and to significant terms of trade effects. Higher global commodity prices often force central banks in commodity importing countries to aggressively tighten policy instead of accommodating the term of trade shock caused by external forces [18] .
Goal Mandate/Targeting
Positive supply shocks are also dealt with inadequately-muted reaction to rapid economic growth accompanied by low inflation is often the norm.
Rising criticism of inflation targeting regimes, has led to a search for alternatives.
Other growth rate for NGDP). Policy rates would be set in a manner that is consistent with reaching the nominal GDP target over the medium run [18] . Given that NGDP incorporates real output changes and price level changes, targeting it would be consistent with Federal Reserve's existing dual mandate (price stability and full employment). Table 1 summarizes the advantages and disadvantages of the three leading targeting rule contenders [44] . Possible modifications to improve the simple versions of the three major targeting rules are also noted.
While inflation targeting and price-level targeting have their advantages, their actual or perceived inability to deal with asset price bubbles and with productivity or terms of trade related shocks is a critical drawback. Support is building for NGDP targeting, especially given the weak and fitful post-crisis economic recovery in advanced economies.
NGDP targeting places greater emphasis on eliminating persistent deviations of output from its target path compared to a pure inflation targeting regime. It also places greater weight on output gaps than the standard Taylor Rule framework. A sharp recession can be dealt with more easily in a NGDP targeting regime-when faced with a significant aggregate demand shortfall and persistently low inflation, NGDP targeting will place more weight than an inflation targeting or a standard Taylor rule based regime on restoring real output to its potential [18] .
NGDP targeting is also theoretically better suited to deal with supply shocks. A positive supply shock typically lowers prices while boosting output-the NGDP targeting regime would call for a limited policy response as the two effects largely offset each other. However, under an inflation targeting or price-level targeting regime, lower interest rates would be called for in response to the disinflation. Low rates would fuel output growth further and potentially lead to excessive investment and/or asset bubbles. In the case of an adverse supply shock, NGDP targeting would again perform better than the alternatives. Since the effects will be split between inflation and real GDP, there is limited need for an aggressive policy response [18] .
Given recent events, it is worth highlighting an important potential advantage of With a single, easily quantifiable objective, it is typically easy to evaluate central bank performance.
A credible central bank commitment to price stability should lead to better macroeconomic outcomes.
Given the inherent prioritization of the price stability goal, it is possible that a central bank's ability to aggressively pursue full employment might be limited.
Traditional inflation metrics often fail to capture asset price inflation (and asset bubbles).
Potential for excessive policy tightening in response to adverse supply shocks or term of trade shocks.
Recent challenges with near zero inflation and disinflation has led many to suggest raising the inflation target to 4% rather the sticking with 2% (the current norm in advanced economies).
Financial instability may ensue even when inflation is kept under control. As such, closer scrutiny of key asset values (equity market and real estate) is needed.
Price-Level Targeting Regime
The advantages noted above for inflation targeting also apply to price-level targeting.
Inflationary shocks do not lead to a permanent shift in price-level paths.
In case of negative demand shocks (reduction in output and decline in inflation), central banks can pursue full-employment more aggressively.
Adverse supply shocks can be problematic if strict adherence to price-level targeting is expectedcentral banks would be forced to tighten monetary policy aggressively to fight rising prices.
Returning the economy to the designated price level path after even a temporary supply shock may require sharp monetary tightening to offset initial above trend inflation.
As suggested by Hall [45] and Ball et al.
[ 46] , an "elastic" price-level targeting system that allows the price-level target to depend on labor market conditions (unemployment rate) may be superior to a strict price-level targeting regime.
Nominal GDP Targeting Regime
The advantages noted above for inflation targeting also apply to NGDP targeting.
NGDP targeting focuses on stabilizing aggregate demand-an appropriate goal for monetary policy. NGDP targeting may be more effective at attaining full employment-central banks have more room to maneuver. When faced with an effective lower bound (or ZLB) situation, it might be easier to raise inflation expectations under NGDP targeting.
Supply shocks are automatically split between inflation and real GDP, which eases the policy response burden significantly.
Central banks might find it hard to stick to NGDP targeting if inflation spikes sharply.
Structural changes to the economy may affect potential output and consequently the sustainable real GDP levels.
Data on inflation, unlike real output, are available at higher frequencies and subject to fewer revisions.
Sumner [47] suggests a futures contract approach-monetary policy should respond to expected future NGDP instead of current NGDP. This could help overcome an inherent drawback-NGDP responds rather slowly to monetary policy.
NGDP targeting-its ability to moderate the boom-bust cycles afflicting asset prices.
Asset bubbles tend to originate during periods when output growth exceeds potential and when credit constraints are eased. Because NGDP targeting would raise interest rates during periods of strong growth (even when inflation remains subdued) and economic euphoria, it is likely to moderate the pro-cyclicality of credit cycles and thus limit asset price volatility. Low interest rate and low inflation environments, in combination with excessive credit growth, have proven to be conducive for the formation of asset bubbles. NGDP targeting, by broadening the focus of monetary policymakers beyond inflation, can potentially limit the size and frequency of asset bubbles.
Based on the above noted characteristics of the various goal mandate/targeting rule regimes, it is apparent that a NGDP targeting framework would be preferable to a Taylor Rule type instrument rule/operational mandate regime. The ability to achieve transparency, accountability and central bank credibility while still retaining a reasonable degree of operational flexibility is the hallmark of a well-designed targeting rule based monetary regime.
Conclusions
The push by Congressional leaders to bring forth greater transparency and clarity to US monetary policymaking should be applauded. However, legislative proposals that aim to impose an instrumental rule regime requiring a strict adherence to an interest rate setting rule appear to be misguided. Pushing through proposals whose central aim is to 
Appendix: Neoclassical Theories and the Equilibrium Real Interest Rate
Traditional growth models offer a useful starting point for considering potential drivers of equilibrium interest rates. Exogenous growth models of the Ramsey-Cass-Koopmans Therefore, the isoelastic utility function can be rewritten as: Now, the social planner's problem can be reformulated in a form similar to that in Equation (A.9):
